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CHEMICAL AND X-RAY ANALYSES OF 175 CALCITE AND MARBLE SAMPLES
FROM THE COLLECTION OF THE NATIONAL MUSEUM OF NATURAL HISTORY,
SMITHSONIAN INSTITUTION

by

Eurybiades Busenberg and L. Niel Plummer

As part of a study of the effects of substitution of magnesium (Mg), iron
(Fe), and manganese (Mn) on the solubility of calcite, several hundred spec-
imens from the National Museum of Natural History, Smithsonian Institution
of Washington, D.C. were examined. Chips of 20-50 mg were obtained from 175
specimens for analysis. These samples were ground to fine powders in agate
mortars. A 10.0 mg portion of each sample was transferred into a 100 ml
volumetric flask, dissolved in a few milliliters of 0.1 molar hydrochloric
acid, and diluted to volume with deionized water. Magnesium was determined
by atomic absorption spectrophotometry, iron and manganese by spectrophotometry
using the procedures described by Shapiro (1975). Calcium was assumed to be
the only other cation present and was calculated from the known weight of
the sample and charge balance considerationms.

X~-ray diffraction patterns were obtained for some of the samples using Cu
Ka radiation. Fluorite was used as an internal standard. The mole percent
MgCO3 in the calcites was calculated using the idealized curve of Goldsmith,
Graft, and Heard (1961).

The National Museum numbers of marbles that contain significant amounts of
dolomite or other minerals insoluble in dilute hydrochloric acid are: 92373,
73459, 114589, 37892, 37814, 88174, 61210, 61211, 27088, 61209, 87786-12,
75499-8, 87786-13, 87786-30, 87786-98, and 75499-145. These specimens were
not included in table 1.

The data in table 1 should be used with caution because the samples available
for analysis were very small and may, or may not, have been completely
representative of the bulk composition of the specimens. Some samples were
inhomogeneous mixtures of more than one mineralogical phase (table 1, column
15). 1In other instances, the specimens were coarse-grained, and the sample
analyzed cannot be considered completely representative of the bulk composition
of the specimens (Volborth, 1969).

The column by column explanation of the headings of table 1 are: I. Column

1 is the U.S. Geological Survey laboratory number of the Museum specimen.

II. Column 2 is the National Museum number of the specimen. III. Column 3

is the Museum location of the specimen (stack and drawer number). IV. Column
4 gives the type of the specimen (M = marble, C = calcite crystal, W = calcite
marble associated with wollastonite, D = calcite marble associated with diop-
side). V. Columns 5-8 give the weight percent of CaCO3, MgCO3, FeCO3, and
MnCO3 in the specimen. VI. Columns 9-12 give the mole percent of the com-
ponent CaCO3, MgCO3, FeCO3, and MnCO3 in the specimen. VII. Column 13



entitled "Sum Mg + Fe + Mn" is the sum of the mole percent MgCO3, FeCOj3,
and MnCO3 obtained by chemical analysis. VIII. Column 14 entitled "Sum
by x-ray” is the mole percent of MgCO3 + FeCO3 + MnCO3 in the calcites
obtained by x-ray diffraction. A significant difference between Columns
14 and 13 indicates the presence of a secondary phase containing MgCOj
(dolomite) in the calcite specimen. A horizontal line indicates that no
x-ray pattern was obtained for the particular specimen. IX. Column 15
identifies secondary phases present in the calcite specimens. A blank
line indicates that the specimen is a single calcite phase or no x-ray
pattern was obtained for the particular specimen.
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